Molecular dynamics simulations of adrenocorticotropin (1-24) peptide in a solvated dodecylphosphocholine (DPC) micelle and in a dimyistoylphosphatidylcholine (DMPC) bilayer.
The structure and interactions of the 1-24 fragment of the adrenocorticotropin hormone, ACTH (1-24), with membrane have been studied by molecular dynamics (MD) simulation in an NPT ensembles in two explicit membrane mimics, a dodecylphosphocholine (DPC) micelle and a dimyristoylphosphatidylcholine (DMPC) bilayer. The starting configuration of the peptide/lipid systems had the 1-10 segment of the peptide lying on the surface of the model membrane, the same as the equilibrated structure (by MD) of ACTH (1-10) in a DPC micelle. The simulations showed that the peptide adopts the surface-binding mode and essentially the same structure in both systems. Thus the results of this work lend support to the assumption that micelles are reasonable mimics for biological membranes for the study of peptide binding. The 1-10 segment is slightly tilted from the parallel orientation to the interface and interacts strongly with the membrane surface while the more polar 11-24 segment shows little tendency to interact with the membrane surface, preferring to reside primarily in the aqueous phase. Furthermore, the 1-10 segment of the peptide binds to the DPC micelle in essentially the same way as ACTH (1-10). Thus the MD results are in excellent agreement with the model of interaction of ACTH (1-24) with membrane derived from NMR experiments. The secondary structure and the hydration of the peptide and the interactions of specific residues with the lipid head groups have also been analyzed.